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(S) Laparoscopic instrument for the application of endoligatures. 



(57) The invention relates to a laparoscopic instru- 
ment for looping hollow vessels and for apply- 
ing endoligatures in the abdominal cavity. The 
instrument has an instrument tube (4), which 
can be introduced through a trocar cannula into 
the abdominal cavity. Within the instrument 
tube (4) is provided a spiral spring element (8), 
which is kept there in the unrolled state and can 
be slid out of the front end of the instrument 
tube by means of a slide mechanism (6). The 
spiral spring element (8) is dimensioned in such 
a way that it forms a winding in the load-free 
state. To the front end of the spiral spring 
element can be attached a ligature strip, which 
is passively carried along by the spiral spring 
element during the sliding out of the latter and 
consequently loops a structure upstream of the 
instrument tube. The front end of the ligature 
binder (10) can be gripped by means of a 
gripping tool (16) and can be retracted into the 
instrument tube for closing purposes or sec- 
ured and dosed in some other way. In a particu- 
larly preferred embodiment the spiral spring 
element is produced from a strip of superelastic 
material, such as nickel-titanium alloys. 
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The invention relates to a laparoscopic instru- 
ment for the looping of hollow organs and for the ap- 
plication or fixing of endoligatures in the abdominal 
cavity. 

In modern, minimum invasive surgery the instru- 
ments necessary for the operation are introduced 
through one or more trocar cannulas into the abdom- 
inal cavity and perform the operation under the con- 
trol of an endoscope also introduced into said cavity. 
For the supply of wound areas intraabdominal liga- 
tures are applied, e.g. by endoloops with running 
knots, which are brought into the area to be ligated 
with a tubular applicator and are placed round the 
freely gras pable stump of a hollow organ or a vascular 
bundle. The loop round the stump is tightened from 
the outside or closed with a ligature clip. The endo- 
scopically controlled application of such an endoliga- 
ture loop requires considerable annual skill and is also 
only usable when the vascular stumps can be freely 
grasped. 

In the case of endoscopic operations, consider- 
able difficulties are encountered with conventional in- 
struments in bypassing hollow organs or vascular 
bundles with a ligature binder, i.e. to form a loop in the 
abdominal cavity, which can then be tightened from 
the outside. The difficulties are firstly due to the re- 
stricted possibilities of the hitherto used, mainly rod 
or hook-like instruments and secondly the difficult an- 
nual control of such instruments, because the oper- 
ating field can only be bidimensionally endoscopicaily 
seen by the surgeon. 

Considerable difficulties have been encountered 
up to now with the end-to-end anastomosis of hollow 
organs in laparoscopic surgery. In open surgery it is 
necessary to apply a purse string suture for perform- 
ing end-to-end anastomosis with a circular stapling 
device. Laparoscopically this procedure can only be 
used under extreme difficulty, because hitherto there 
has been no procedure available for the automated 
application of a purse string suture and no corre- 
sponding substitute for the latter for laparoscopic ap- 
plications. 

The problem of the invention is to provide a lap- 
aroscopic instrument enabling hollow organs to be 
bypassed under endoscopic conditions and which 
can be provided with a carried along ligature binder. 

According to the invention this problem is solved 
by a laparoscopic instrument, which is constructed in 
accordance with the characterizing features of claim 
1 . Advantageous embodiments are given in the sub- 
claims. 

The inventive laparoscopic instrument has an in- 
strument tube, which can be introduced through a tro- 
car cannula into the abdominal cavity. Aspiral spring 
element and a gripping tool are located in the instru- 
ment tube and both can be moved independently of 
one another in the longitudinal direction of said tube 
with the aid of rod-slide mechanisms and can be slid 



out of the distal end of the instrument tube into the ar> 
dominal cavity. The spiral spring element is under ten- 
sion in the unrolled state in said instrument tube. The 
length and resiliency of the spiral spring element are 

5 so dimensioned that in the tension-free state it forms 
an approximately circular turn or winding, so that the 
slid out end of the spring element in the abdominal 
cavity returns just upstream of the instrument tube 
end. Thus, on sliding out, the spiral spring element by- 

10 passes a hollow organ upstream of the distal end of 
the instrument tube. A suitable ligature binder in the 
instrument tube and whose front end is fixed to the 
front of the spiral spring element is passively carried 
along by the spiral spring element and consequently 

15 loops the hollow organ in one turn. The displaceable 
gripping tool grips the ligature binder end upstream of 
the instrument tube under the guidance of the sur- 
geon and draws it back into the said tube in order to 
thread it outside and move the closure to the ligature 

20 point, or retains it for use elsewhere. 

In a preferred embodiment the spiral spring ele- 
ment is made from socalled superelastic material. 
These materials, which are also called shape memory 
metals, have high resiliency characteristics and, com- 

25 pared with other spring materials, can be much more 
highly loaded without undergoing plastic deformation 
and losing the impressed winding shape. Thus, a 
strip-like spiral spring element made from such a ma- 
terial can be kept rolled out in the instrument tube 

30 without losing the impressed winding shape, which it 
adopts with high resiliency after sliding out. Nickel-ti- 
tanium alloys form a preferred group of superelastic 
materials. 

In a preferred embodiment the spiral spring ele- 

35 ment is kept unrolled by a tubular hollow body dis- 
placeably located within the instrument tube. The hol- 
low body is slid out of the distal end of the instrument 
tube and then the spiral spring element is moved out 
of the distal end of the hollow body by means of the 

40 slide mechanism, in order to return to the relaxed 
form and form a winding. 

The gripping tool which can be slid out is consti- 
tuted by gripping forceps in a preferred embodiment. 
This embodiment is particularly suitable for the use 

45 of plastic strips as the ligature binders. A suitable 
plastic strip is provided at one end with a ring arid has 
over its longitudinal extension notches or is laterally 
given a toothed structure, which stop the binder on 
drawing the other end through the ring. In this errv 

50 bodiment the plastic strip is placed longitudinally in 
the instrument tube and is fixed by the ring or tip to 
the front end of the spiral spring element, to whose tip 
is fitted a retaining device. The retaining device can 
be formed by a hook-like bending of the tip, which re- 

55 tains the binder ring, or by a clamp fitted to the tip and 
which clamps the binder tip. 

On sliding out the spiral spring the binder is car- 
ried along and looped round the hollow vessel. The 
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binder end can then be gripped with the gripping for- 
ceps and drawn out through the instrument tube. The 
binder ends can be gripped outside the instrument 
tube and one can be drawn through the ring. The ring 
is then moved through the instrument tube back to 5 
the structure to be ligated, optionally using sliding for- 
ceps, and in this way the loop is secured round the 
hollow organ. 

In an alternative embodiment the gripping tool is 
constituted by a hook at the end of the slide mecha- 10 
nism. This embodiment is particularly suitable when 
using ligatures. The ligature is looped round the hol- 
low organ with the spiral spring element, on whose tip 
it is held in a suitable eye, and is subsequently grip- 
ped by the hook and drawn to the instrument tube. 15 
For closing the ligature it is either possible to fit, in 
known manner, a ligature clip, or the ligature end can 
be retracted entirely through the instrument tube, to 
be externally provided with a running knot, which can 
subsequently be tightened for closing the ligature. 20 

The described instrument is also suitable for use 
in open surgery when performing an end-to-end 
anastomosis with stapling devices and can there re- 
place the purse string suture. 

The invention is described in greater detail here- 25 
inafter relative to an embodiment and the attached 
drawings, wherein show: 

Fig. 1 a perspective view of the distal end of an 
instrument according to the invention when applying 
an endoligature in an intestinal operation. 30 

Fig. 2 an end-to-end anastomosis after tightening 
the plastic ligature strips around the intestine and a 
central pin. 

Figs. 3 and 4 a plastic ligature strip with a saw- 
tooth structuring of the lateral faces for stopping in 35 
the ring. 

Fig. 5 a plastic ligature strip with notch structuring 
of one surface for stopping in the ring. 

The embodiment shown in the drawings is partic- 
ularly appropriate for the use of plastic ligature strips. 40 
The instrument tube 4 of the instrument according to 
the invention is advanced through a trocar cannula 14 
by its distal end to the operating field. It is possible to 
see part of the intestine 14, in which is inserted a cen- 
tral pin 12 and which is to be fixed in this operating 45 
stage to the pin, in that a plastic strip is secured over 
the intestine and the central pin. The instrument tube 
4 is provided with a longitudinally displaceable slide 
mechanism 6, to whose tip is fitted the spiral spring 
element 8. In the drawn-in state the spiral spring ele- so 
ment is held rolled out under tension in the longitudi- 
nal direction of the instrument tube, e.g. in a not 
shown tubular hollow body surrounding the spiral 
spring strip. If the instrument tube is moved close up 
to the structure to be looped, the spiral spring ele- 55 
ment is slid out by means of the slide mechanism 6 
and then returns to the preimpressed, relaxed form 
with approximately one winding. To the tip of the spi- 
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ral spring element a plastic strip 10 is attached to a not 
shown retaining device and is passively passed round 
the intestine with the spiral spring element 8. The 
front end of the plastic strip 10 is provided with a ring 
and its rear end extends out of the instrument tube 4. 

When the spiral spring element has guided the 
plastic strip 10 about the structure to be bypassed 
and back close to the distal end of the instrument 
tube, the end of the plastic strip can be gripped with 
a gripping forceps 16. The latter is operable from the 
outside by means of a known mechanism and can be 
slid in the longitudinal direction of the instrument tube 
on a slide mechanism. When the gripping forceps 16 
has gripped the front end of the plastic strip 10, then 
the surgeon draws the front plastic strip end through 
the instrument tube to the outside, where the rear 
plastic strip end can easily be drawn through the ring. 
The plastic binder can then be tightened, optionally 
using an appropriate instrument, perse known sliding 
forceps with an adapted diameter and length being 
particularly suitable for this purpose. The sliding for- 
ceps grips the plastic strip, slides the head forward 
during compression and thus stepwise closes the 
plastic strip loop until, with the binder contracted, the 
forceps meets a greater resistance, when the project- 
ing plastic binder end is separated. 

The construction of a suitable plastic binder is 
shown in fig. 3. The binder is constructed as a plastic 
strip, which is laterally given a sawtooth structure. At 
the front end a ring is provided through which the fac- 
ing binder end is drawn in order to close the binder. 
The lateral sawtooth structuring is such that on con- 
tracting the binder it slides through as a result of the 
flexibility of the plastic material, but is positively stop- 
ped on sliding back due to its shape and in this way 
reliably closes the binder. Fig. 4 shows a binder 10 
particularly appropriate for applying an endoligature 
loop and which is laterally provided with a notch-like 
sawtooth structuring 24. At one end the binder has an 
elongated, thin tip 20 and at the other end a ring 22, 
which is not completely closed, instead being provid- 
ed with a slit through which the elongated tip 20 can 
be introduced laterally into the ring opening. This ren- 
ders it superfluous to thread and draw one binder end 
through the ring, which means a significant simplifh 
cation under operating conditions. 

A tooth or notch structuring 24' can also be pro- 
vided on one flat side of the binder 10, as shown in 
fig. 5. In this case the ring as a notch tip 22' is pro- 
vided with a stop member, which engages in the 
notch gaps and consequently prevents sliding back 
and fixes the binder. Once again an elongated tip 20 
is provided, which can be inserted through a slit in the 
notch tip, so that once again there is no need for a 
complicated threading operation. 

A typical use of the inventive instrument is illu- 
strated in fig. 2 on removing part of the intestine. Here 
a central pin 12 is inserted in the intestine 14 and the 
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facing intestine ends are secured onto the pin with 
the aid of plastic strips 10. In this case the plastic 
strips 10 replace the purse string suture known from 
open surgery and consequently such operations can 
also be carried out using minimum invasive surgery. 



Claims 



characterized in that the device for holding the 
ligature binder is formed by a laterally bent clamp- 
ing device. 

5 9. Laparoscopic instrument according to one of the 
preceding claims, characterized in that the grip- 
ping tool is constructed as a hook for gripping a 
ligature binder. 



1. Laparoscopic instrument for looping hollow or- 10 
gans and for the application of endoligatures, 
particularly in the abdominal cavity, character- 
ized by an instrument tube (4), insertable through 
a trocar cannula (14) with a distal end into the ab- 
dominal cavity, a spiral spring element (8) which, 15 
under loading, is guided in the unrolled state in 
the longitudinal direction of the instrument tube 
and can be slid by means of a slide mechanism 
(6) out of the distal end, the spiral spring element 
being dimensioned in such a way that its resilien- 20 
cy returns the slid-out end with one winding to the 
distal end of the instrument tube and a gripping 
tool (16) longitudinally movable in the instrument 
tube and which can be slid out of the distal end 
and which serves to grip a ligature binder carried 25 
along by the spiral spring element. 



10. Laparoscopic instrument according to one of the 
preceding claims, characterized in that a clip ap- 
plicator, which can be slid out, can be introduced 
into the instrument tube (4). 

11. Laparoscopic instrument according to one of the 
preceding claims, characterized in that a longitu- 
dinally displaceable closing forceps can also be 
introduced into the instrument tube (4). 



2. Laparoscopic instrument according to claim 1, 
characterized in that the spiral spring element (8) 

is produced from a superelastic material strip, 30 
which forms a winding in the unloaded state. 

3. Laparoscopic instrument according to claim 2, 
characterized in that the spiral spring element (8) 

is produced from a nickel-titanium alloy. 35 

4. Laparoscopic instrument according to one of the 
preceding claims, characterized in that the spiral 
spring element (8) in the instrument tube is held 
unrolled in a tubular hollow body, which is dis- 40 
placeably guided in the instrument tube, it being 
possible to slide the spiral spring element out of 

the hollow body through the slide mechanism (6). 

5. Laparoscopic instrument according to one of the 45 
preceding claims, characterized in that the grip- 
ping tool is constructed as gripping forceps (16). 

6. Laparoscopic instrument according to one of the 
preceding claims, characterized in that at its dis- so 
tal end the spiral spring element has a device for 
holding the ligature binder. 

7. Laparoscopic instrument according to claim 6, 
characterized in that the device for holding the 55 
ligature binder is formed by a hook-like bend. 



8. 



Laparoscopic instrument according to claim 6, 
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